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In the Claim s; 



follows: 



Please cancel claims 1-3, 10-13, and 20. Claim 14 has been Amended. The claims 



arc as 



1*3. (Canceled) 



4. (Previously presented) A phase-locked loop circuit comprising: 

a voltage conlroJlcd oscillator adapted to provide a Hrst clock signal comprising a first 
frequency; and 

a phase frequency detector adapted to compare the first clock signal comprising the first 
frequency to a reference clock signal comprising a reference frequency, the phase frequency 
detector comprising a programmable circuit adapted to vary a minimum pulse width of an 
increment pulse and a minimum pulse width of a decrement pulse, the programmable circuit 
being further adapted to reduce a static phase error of the phase locked-loop circuit, wherein the 
programmable circuit comprises an operational amplifier, a first capacitor, a second capacitor, 
and a delay line, wherein the operational amplifier is adapted to compare a first analog voltage 
across the first capacitor to a reference voltage across the second capacitor and generate a control 
voltage based on the comparison, wherein the control voltage is adapted to control the delay line 
to vary the minimum pulse width of the increment pulse and the minimum pulse width of the 
decrement pulse, and wherein the minimum pulse width of the increment pulse and the minimum 
pulse width of the decrement pulse comprise a fixed fraction of a period of the reference clock 
signal. 



10/707,178 



PAGE 3/9 * RCVD AT 4115/2005 12:54:49 PM [Eastern Daylight Time] * SVR:USPT0€FXRF-1/5 * DNIS:87 29306 * CSIO: * DURATION (mm-ss):02-24 



APR-15-05 FRI 12:18 PM 



FAX NO. 



P. 04 



5. (Original) The phase-locked loop circuit of claim 4, wherein the programmable circuit further 
comprises an AND gale adapted to extract the minimum pulse width of the 



increment pulse and 



the minimum pulse width of the decrement pulse. 



further 



6. (Original) The phase-locked loop circuit of claim 5, wherein the programmable circuit 
comprises a resistor, and wherein the resistor and the first capacitor are collectively adapted to 
convert a digital signal from an output of the AND gate into the first analog voltage across the 
first capacitor. 



7. (Original) The phase-locked loop circuit of claim 6, wherein the first analog voltage across the 
first capacitor is equal to a supply voltage of the phase-locked loop circuit multiplied by the 

minimum pulse width of the increment pulse and divided by the period of the reference clock 
signal 



8. (Original) The phase-locked loop circuit of claim 6, wherein the first analog voltage across the 

first capacitor is equal to a supply voltage of the phase-locked loop circuit multiplied by the 

minimum pulse width of the decrement pulse and divided by the period of the reference clock 
signal. 



9. (Original) The phase-locked loop circuit of claim 4, wherein the refereuee voltage is generated 
by a digital to analog converter, 
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10-13. (Canceled) 



14. (Currently Amended) A method Tor reducing a static phase error in a phase-locked loop 
circuit comprising; 

providing a voltage controlled oscillator and a phase frequency detector, the phase 
frequency detector comprising a programmable circuit, die programmable circuit comprising an 
operational amplifier, a first capacitor, a second capacitor, and a delay line; 

generating by the voltage controlled oscillator, a first clock signal comprising a first 

frequency; 

comparing by phase frequency detector, the first clock signal comprising the first 
frequency to a reference clock signal comprising a reference frequency; 

varying by the programmable circuit, a minimum pulse width of an increment pulse and a 
minimum pulse width of a decrement pulse; 

reducing by the programmable circuit, a static phase error of the phase-locked loop 

circuit: 

at 

comparing by the operational amplifier, a first analog voltage across the first capacitor to 
a reference voltage across the second capacitor; 

generating by the operational amplifier, a control voltage based on the comparison; and 
controlling by the control voltage, the delay line to vary the minimum pulse width of the 
increment pulse and the minimum pulse width of the decrement pulse, wherein the 



minimum 
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pulse width of the increment pulse and the minimum pulse width of (he decrement pulse 
comprise a fixed fraction of a period of the reference clock signal. 



15. (Original) The method of claim 14, further comprising: 

providing within the programmable circuit, an AND gate; and 

extracting by the AND gate, (he minimum pulse width of the increment pulse and the 
minimum pulse width of the decrement pulse. 



16. (Original) The method of claim 15, further comprising: 

providing within the programmable circuit, a resistor; and 

collectively converting by the resistor and the first capacitor, a digital signal from an 
output of the AND gate into the first analog voltage across the first capacitor. 



1 7. (Original) The method of claim 16, wherein the first analog voltage across the first capacitor 
is equal to a supply voltage multiplied by the minimum pulse width of the increment pulse and 
divided by the period of the reference clock signal. 



1 8. (Original) The method of claim 16, wherein (he first analog voltage across (he first capacitor 
is equal to a supply voltage multiplied by the minimum pulse width of the decrement pulse and 
dwided by a period of (he reference clock signal. 
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19. (Original) The method of claim 14, further comprising generating by a digital to analog 
converter, the reference voltage. 



20. (Canceled) 
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